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PROVISIONAL SPECIFICATION 



Invention Title: 



Production of lesions in a body 



The invention is described in the following statement: 
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Field of the Invention ;;• - — ^ 

: . bbicly: .or ttfil, tfealme^^ .the fnv^Qtfon 

5- in the treatment ^ and. to *a "i'comiwnenlJfior use. in 'the 

system. v.. ; :" v ;r.'.; ' 

Background to the Invention 

Electromagnetic energy, in;:tJie forfn of 
■•iKe^eritly'used in. human brCanimat' bbdiesvto^ the; body for 

10 many applications such i as T - for - example^ cardiaclablation .purposes, ..tumour 
abtation, etc as well as in the treatment of pain managementr 
energy at the required site in the body, an electrode is used as a conductor with 
an electrode tip forming, a first terminal of the circuit and the patient's; bod^ 
: fofmihg;a. ground electrode for the circuit spjthat; whenj^ 
is brought intb:cbntact with;the,sitC;a, dosed circuit feforcPd:::A problem: wiytthis 
. arrangemeht is thafthe Jmpedance3lF the . patient's body is: high resultirig : in 
dissipation .of^e"~Rf* energy: through the 'patient's: bod ratheOhah being - 
concentrated at the site. 

For example, traditionally lesions have been produced in a ^patients 
20 heart using; a single active electrode system. The; RF . energy is applied to a 
smalLelectrbde Jip the erid: of a catheter Mttian>Mll cpnneotipn. being 

mada : to.the:patient/:: ' iZ 
" ^ummaryxrf tlhe" invent»bh .r / Z'T 

According to a first aspect of the invem 
25 producing a lesion in a patient-s body or in the treatment of pain management^ 
the system including: : "*"*' 
a ^ generator for generating electromagnetic energy; 
an energy division means connected to an output of the generator for 

^ding the energy generated'by the.giehferatpr; arid : 

w ••• 



means, each electrode- receiving, a part of the, energy from the:. energy ^ 
means, ■ - - - • — - " " - 

; The energy applied by the electrodes to a site of the body may be out of 
phase. ■■ 



-:•>:: •.<•••••:••..:•.' 
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iAcOTrdlng : '46 ':-aosea6nd* . aspect.: of th§ ihvehticfa;:: there : pravided : ;; ;a 
•method- of inducing a Jed6n^^^''pab%nfs body:: dr. rfZ5s^i$:',i$ff\ 

managements^ s ^ e P s of: ; 

generating €ec^ 

™ .aTvi«^ ... 

:.; . feeding ahe.divided energy . to Sachrpf at least :twp active electrodes 
"applied to 

T^e method may include feeding the energy to the active electrodes 
istich that the energy- provided to any one electrode -is out ^phasa-with.:ih& 
itr energy provided to any other electrode. 
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Preferably, the :%^em- usesla the energy 

supplied to me elec^ i 80^ out of -phase with: .each other $6 thatthe . ,: 

total energy appi ied to the site in -^e : : patient's body is equivalent toVthe energy . ; 
.applied bya srng!^elecfrode-;system ; ; ( 

;;; :(t: will;; be; appipciated ; that both electrodes are, therefore; active 
^etectrpdes itfthej&ni^ t^eaph electrode;;; 

:r ^Further. ^ the^system mpre tha^n i . 

electrodes, then being arranged Jn groups pn. either stdeof the .site, sip/that 
energy is applied across the site to effect .the. production of the lesion. : 

The energy dividing means may be in the form of a transformer, haying ,a . 
centre tap. The transformer may, conveniently, be an i RF trahsforrner::capable- 
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*/- A secbridary wihdihg;^^ be tapped, preferably at its 

"c^lrC^fth"'.;ihe tap ' beifi'i : ti^lj;; ibigroui^d^jHf^gh aOJ^in^iff^^t** f^trocle;; 
attached -to the patieht and a Each end;0f 

the secondary winding may then becohnected to ah electrode of the system. 
The transformer may use a 1:1 ratio between the^ primary and secondary. 

windings.;" ' ;; ' : ;.';* *' : L- : .v..,l; 

While the system; has been designed specifically for the production of 
lesions in the heart for tre^^.of^^^llatlon, equally 
well fee : . used for treatments; ;,pf *'^)ltf;.f^& .of. arrhythmia; for example, 
.ventricular tachycardia. Tile,: ifietKod : may : the ref pre include: :acrahgjng ths; 
electrode transmuraiiy ie, tftrougH^ of the ftigart Tcfir; producing a 
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'.<.2£Zl': ;:Tq fa^ T. 
-•''^■■- -in. treating" ventncu lair- i-tac^ e^nd:;:t6 ja 

component for use-with the system a^ as described- . 

above, the component comprising a pair of co-axiaiiy arranged electrodes; 
5 in particular, at ieastone of the electrodes may be a sorew-in^or augeF- 
T..Z, tippad. electrode which ;is screwed into;^ 

.. /being in contact with the ehdbcardium of the heart; ;Jt will ; be appreciated that 
"V. :the electrodes- may^'be Jnisu(afed7com,ieach -other..*.' 

As a deveiopmeniofihis 
10 or auger-tipped electrodes. : In so doing, the depth of the tips of the electrodes 
can be optimised;; depend fibres potentially 

T ;».usjng.;the tffentftcular^ J;'.."; 
Brief Description of the Drawirios T 

The Invention is how describee! by way of example with^referenceTtb the / 
is accompanying drawings in which: — ........... 

::: Figure 1 shows a block diagram of a system, in accordance with -the 
; ; inyentipni; for producing a lesion; in a^patient-s body; and 

Figure 2 shows a graph . of various (^mparatiye waveforms; 
Detailed Description of the Drawings 
2Q • . . " Fte^ in;.accprdanM: 
with the invention, for producing; a. leslon . in a patients body 'is illustrated: and is 
designated generally by the reference numeral 10. the system id comprises. a 
- - generator 12 for generating . electromagnetic energy, more particularly; 
radibfre^uenc^(RF) energy. 
25 An; energy division means in ^ 

an output of thelRF generator 1;2; ..^Jd@&t.lvifp.9!fip!n^es 16. §re ^cpnnect^d to 
outputs of She transformer 14, aa will be described in i greater detail below; ,,: 

The system, 10' makes use. of a patient's bbdy as ah impedarice 18 to . . 
which an indifferent electrode 20 is oonnected.. The indifferent electrode 20 is', 
tied to a ground 22 of the RF generator 12. 

The transformer; 1 4 is a centre4apped transformer.; A -secondary wi nding 
of the ; transformer 14 has \g centre tap 24 to which the electrode 20 is 
connected^ Other; ends of e^ 

transformer. formed by. the, c0htr0 tappih th^VSiecpttdary. winding have the 
35 electrodes l^ioonnected. Jh"3)netb: ; 



: >-^ ahrf 
secondary windings; Different ratios m be employed beiaring in mind that if 
tlie windings of the secqncte^ voltage across each 

. :;secphdary winding^ 
. 5 ;,: 1 .: IrCadditidn, M materia 14: :afie:^e!e(Sed;;to be;;:: 

• capable^ of : wiiHistanding energy, levels ^andltfrequencies inVblV^cl ihl ablative,:.: ;.. 
therapies. The transformer 14 and the materials used are bptimised to ensure . * 
maximum transfer of energy to the active electrodes 16. 

" The system 10 is d^ of 
101 tesipns Jn a. patient's body fpr ; treating: y disorders,.; such; as atrial 
. :. fibrillation, J/entriciifar. tachycardia,; tumour ablation, 'Jpfflti- management, eta 
Traditionally, systems for .treatment of these disorders h^ 
electrode with= the patient's body-forming arr earth connection*^ 
large percentage of energy dissipation through the patient's body^ rather than ' 
15 bejng used for ablati the patient's body; 

; /With the IpfoyiSton . qf;M&#fA$&. f leqtrpdes 1 6 ;jp the system" TQ of the 
; . pineseht iriv^ 26, ; 

is. created between the activb electrodes i6 resOtingJhgreate^ 
■ between the electrodes: 1 6 rather than through the patient 1 s^body. ". 
20 A representation of this is shown in Figure- 2 of the drawings where 

waveform 28 is the voltage waveform of a singie electrode of a prior art system. 
Voltage waveforms 30 and 32 are. the 1 80° out of phase waveforms of each 
activate of the system I.O of the present invention;^ 34 

is the.:sum ,of the, : wayMdrTris; 30! ahd 32.::. Thus, it will &e: .nqted : that; thCypltage; ; 
25 between thaeie&rod is: : 0e: : sgm^9§":l 
the voltage: of a single electrode , 28 -but that the etiergy : is concentrated 
between the active electrodes 16 rather ^ than betw*een an electrode and any 
indifferent electrode relying on the patient's body: 

It is to be noted that, in total, the ;energy ofthe system 10 is no higher 
30 than that of a prior art system as the energy applied to each active electrode 1 6 
by the trahSfprmer 1 4 is half that applied: to. the single electrode of the prior art 
system. ....... */..:. "... \\ */...*:: . ... I 

The applic^ht believes that, with of bnergy between the . :. 

active electrodes . 16 of the present syste may , 

35 be formed between the two electrodes 16 than can be produced by a single : 
electrode using the same RF energy. The reason for this is that the inter- 
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x,».x^ 

. , j n energy transfer between the electrodes 16 rather than dissipation of energy^. , ... 
through the patient's body. - .,. .x, ........ 

"Table 1 below show^^ tests which; ; teve^^^- -carried- -oiS^*-'- 
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Spacin'? 
B (mm) 


PdwiarJ;;. 
( w ) 


Time:; 
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Table 1 ' 

t, : with the 

10 provision pf .twp electrodes relying on complementary and 180° out of phase 
. . energy,: dee^Sr; |esion$,.are formed. .Reference is m?de parttculariy v to teste; 1.9 ;; 





\land-23 where it is to be noted that, with the u^ 
-a deeper iesion was form was the case with; a single electrode. \~Z.'ZZr.. 

:; Qnce; again,. cpmjDam lesionfs, 
: : : x :;.t[TO RCSSSflt System .1 6 : (te^:24) 

; . electrodes; in ;phasg. as 
Zl, ~: ,.. ^showntbyitesi — - .... ^ 1. ZZ 2 V/"" Zv. Z ZZZZ^Z'-Z , W ZZ -7.., ..... '*,: '.,::..'::. 
. To « create a. transmural lesion, partieuiariy for the >.treatmenU of ^atrial 
fibrillation, one electrode may be placed thorascopically through the chest with - 
. ; a second electrode being inserted via a catheter inside the heart to achieve 
.10; lesionsthrpugh. the heart wall;: '..":' 
, - Anoth^ a^ 

: the usabf ta^ the: 
outer, electrode 16 is a retractable electrode inserts 
screwed into position by means of a screw driver styiet inserted through a 

15/ lumen of the; j^jtheter to extend the heart wall. 

. . . The second electrod Is placed in contact 

Z". with the" ehdocardium, of the heaOb. Meet ..t^ . of a :. transmural. . 

Thie-a^ electrode can. be 

20 optimised by insuiating a portion of the screw. For example, the screw tip may 
be 20mm long but only the most distal 5mm is exposed metal. It will also be 
appreciated ; that the actual depth^ 
,/. heart; wgHJs variable *dependipg . o>rr the treatment requirejd; z 

T" It^WllI ,be..^ the two: el.ecfrodes . ;are insylajte::iql from; each 

25 other. IZ> „,'.". ZzZZ" \"ZV. ZZ Z "... ZzzZ'i. - 

: A variation of this airrahgemeht Js : the use oi two screw^tipped electrodes .. 
insulated from each other. 

w The screw tip of one of the electrodes; preferably the outer electrode- 
has a larger pitch than the other, inner electrode so that; when the electrodes 
30 are. emended put of the catheter, the one haying the larger pitch is screwed ijnto 
the heart vyal) to a greater depth;. Xftelifier. pitched, inner electrode js urged , 
into/coritact.wtth the endocardium, pnM. again;. $qrew depth can be opfimisfed , 
depending oh; the depth bf , the ^conductive fibres 
The applicant is of the view ^ 
35 particular, would be useful for the treatment ^f -ventricular taGhyoardia but could 
be of use in other applications as well; 




;tfi& secor^ welCas .the ! shape ;and.5i^^ \ 

: ^e &ed^es46; Wreduce chamng ^ ihe slte, the electrodes connected to , 
each end of the secondaty for exampie >: 

Sk \;iSfSI- " By^laeipQClttie;* <^.e<#^es iir groups, each ; elect^ may impa^^ 
; energy M the site then*by;;^ ln additio^ . u^e 

cf . multiple elec energy 
•.. being delivered through at least twd of , : 
positioni^ electrode , 

10 with an. earth electrode. For example; in pain management where energy is 
applied: to; .^patient's spine,; placing ; 9X electrode ; on-each side of the spine 
v;.. ,rather.than;pnfe directly into the spine ri^a^be^sjisky: . 7 
Jri ' addition, for ablating a 
opposite sides of the tumour, - more mass: of the can be ablated than 

15 with the use of a single electrode. 

Accordingly, it is an advantage of the invention a; system 10, and 
method, arfc provided, where due to energy transfer be 
16 de&perlesion^ lesion; production r is ^ facilitated: 

...* In addition, the use of. a pair of /ac#^ risks involved in 



. Further^ 3the use of two, active electrodes significant benefit in 

creating linear lesion such as used in as 
transmural lesions which are beneficiai in treating ventricular tachycardia. 
; It will: be appreciated by;; persons skilled. : in; ^ 
25 Variations and/or modifications may : . be made to the invention as shown in the 
specific embodiments without departing^ scope of the invention 

. as.:, broadly. ..described. : The Tpresehl embodiments ace, . therefore, to be 
. considered in alf respects as illusirative . 

this twenty-ninth day of October 2002 
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